histologically proven gastric cancer cases. All patients who were found to have definitive organ metastasis on preoperative imaging were excluded from the study.
Introduction
The incidence of gastric cancer is different in different parts of the world. The incidence of gastric cancer is high in certain Southeast Asian countries namely Japan, China and South Korea [1] . However the incidence of gastric cancer in India is low as compared to global gastric cancer incidence [1] .
Presentation is often delayed and leads to poor outcome with surgery alone. The most common site of locoregional failure is peritoneum. The Japanese Classification of Gastric Carcinoma (JCGC) has suggested the inclusion of peritoneal washing cytology as part of staging for gastric cancer and patients with positive (Intraperitoneal free cancer cells) IPFCC have been considered as Stage IV disease [2] .
Positive peritoneal washing cytology has also been adopted by the American Joint Committee on Cancer (AJCC) staging th system (7 edition) in which positive cytology denotes M1 disease. Earlier studies have shown that patients with radiologically resectable disease but positive peritoneal cytology tend to have early disease recurrence and poor survival despite of R0 resection [4] .
Patients with positive cytology often have dismal survival rates. Numerous studies have been done which confirms peritoneal cytology as an independent negative prognostic marker. Most of the data comes from the Western or Japanese literature. However no Indian study has been done on this respect. The present study aims to find out the role of peritoneal cytology in predicting prognosis in patients with gastric cancer.
Material and methods
The study was a prospective observational study and included 50 patients. The study duration was 1.5 years (from June 2012 to October 2014). The study included all operable Table 1 Showing the demographic and clinicopathological data of the study population. The association between demographic, clinicopathological variables and CY status was evaluated and presented in Table 4 . For the age category, p-value was calculated using independent sample t-test (2 tailed). All other p-values were calculated using chi-square test of significance. Out of 50 patients included in the study, 27 (54%) had positive cytology while the rest 23 (46%) had negative cytology.
Results and analysis
The average age of the patients was 51.76 years with age range being 25 to 75 years. 82% of the patients were males while 18% were females ratio. 56% of the patients had a rural background (Table 1) . Based on occupation 24% were agricultural workers, 18% were daily wage workers (like manual labourers) while rest 58% could not be put into a specific group but were classified as "others" for convenience.
Symptoms Percentage (%)

Weight loss 72
Dyspepsia 70
Generalized weakness/fatigue 66
Pain abdomen 60
Nausea/vomiting 56
Postprandial abdominal fullness 40
Malena 24
Hematemesis 12
Signs
Lump Abdomen 20
Epigastric tenderness 18 There were 42 patients in the resectable category while 8 patients were unresectable. Among the individuals in whom the tumour was surgically resectable, cytology was negative in 52.38% cases.Whereas 87.50% of the surgically unresectable cases had peritoneal cytology positive.
In other words among the individuals with negative peritoneal cytology, tumour was significantly (0.038) more likely to be resectable. In case of tumour category significant association exists between peritoneal cytology and tumour category (0.002). However no statistically significant association was found between peritoneal cytology finding and node category (p = 0.124), differentiation of the tumour (p = 0.760), morphological type (p = 0.068) or Lauren classification (p = 0.455) Overall survival for the groups are depicted in Fig 1 ( Kaplan Meir survival curve). Individuals with negative cytology did not fall below the 0.5 probability of dying (or recurrence) within the observation period so median survival could not be calculated for those with negative cytology.
For individuals with positive cytology, median survival is 10 months. Implying that, there is 50% probability for individuals with positive peritoneal cytology at the time of the diagnosis to die or develop recurrence within 10 months. Log-rank test showed that this difference in the probability of the survival is statistically significant (p = 0.000695 or p < 0.05). Cox proportional hazard model was used to identify prognostic factors in the sample, the results of which are shown in Table 5 . Bold values in the table are the one showing the significant findings.
Values in the parenthesis indicate the 95% confidence interval for the calculated hazard ratio. If a patient died or the tumour recurred, it was considered as a bad outcome. Probability of having a bad outcome was not statistically significantly associated with age and sex in the univariable analysis. It was significantly associated with clinical tumour category, clinical node category and peritoneal cytology findings. Compared to N0, Nx had almost 10 fold higher probability of having the bad outcome. Compared to T1, T4 and Tx had almost 12 and 150 fold higher probability of having the bad outcome.
However the number of patients in both of this group were very small. Compared to negative peritoneal cytology, individuals with positive peritoneal cytology had 5 times higher risk of having the bad outcome.
Ideally, the independent variables of a multivariable model should not have any association among themselves. As peritoneal cytology had association with clinical tumour category, peritoneal cytology was not included in the final multivariable model. In the multivariable model, only clinical tumour category remained significantly associated with bad outcome. Clinical node category lost its significance after adjusting for other factors. After adjusting for other factors, T4 and Tx, only, remained significant. Individuals with T4 and Tx tumour stage had almost 21 and 235 times higher probability of having the bad outcome. The high value of the confidence intervals are because of the small sample size.
Discussion
The epidemiological profile of our study sample in terms of age, sex, residence, presenting symptoms, tumour type, tumour site, histology were almost comparable to the findings of previous Indian investigators [1, 12] .
Although the use of newer imaging modalities has greatly improved the locoregional staging of gastric cancer, the rate of preoperative detection of peritoneal dissemination continues to be dismal. According to previous studies presently available radiological imaging has poor sensitivity in picking peritoneal metastases [1] .
The best method for diagnosis of peritoneal dissemination is still thorough exploratory laparotomy or laparoscopy. Brito et al [5] included 72 patients of gastric adenocarcinomas, with peritoneal lavage cytology positive in 11.1% cases. Whereas Mezhir [6] et al studied 1241 patients and showed 23% positive cytology. Lee et al [7] in his study of 1072 patients showed 16% positive cytology. Bhatti etal [8] from Pakistan showed in their retrospective studies of 149 patients, 40% rate of positive peritoneal cytology obtained using laparoscopy. Unlike all this studies the rate positive peritoneal cytology was very high in our study (54%). We could not find any Indian study to correlate our results. Most of the above investigators used 200 ml of normal saline for peritoneal washing .
However we used 500 ml of normal saline in each case for convenience as retrieval of adequate (100 ml) of specimens with only 200 ml was practically difficult. Median overall survival was 20 months for cytology positive patients in Lee et al group.
According to Chuwa [8] et al patients with positive cytology showed a mean survival of 27 months while in the Mezhir group it was 1.3 years for the cytology positive group. In our study series median survival was only 10 months for the cytology positive group which is quite low as compared to previous studies.
Many studies have found a link between progression of tumour through the muscle layer, lymph node metastasis and angiolymphatic invasion with the presence of malignant cells in the peritoneal cavity [9, 10, 11] . However unlike the above studies our analysis showed that positive cytology was significantly associated with the T (depth of tumour invasion) stage and resectability status of the tumors. This may be Table 5 Cox proportional hazard analysis of prognostic factors
